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Description

[0001] The presentinventionrelatestothe field of com-
munication systems and, more particularly, to methods
and apparatus for notifying a user of a communication
device of a change in a charging parameter, such as a
billing rate, applicable to a communication during the
communication.

[0002] Use of communication devices for accessing
communication services is typically subject to a commu-
nication charge being levied on the user by the commu-
nication network provider. For example, in the case of
conventional mobile telephone networks, a charge is lev-
ied whenever a user makes a charge-incurring use of the
network. A charge-incurring use may occur, for example,
when a subscriber makes a telephone call to a non-free
telephone number, or when a user accesses a data net-
works such as the Internet, or the like.

[0003] In order to make use of a communication net-
work, such as a telephony network, a user is typically
required to subscribe to the network and to have an ac-
count with the telephony network operator, so that any
charges arising through any charge-incurring use of the
network may be billed to the subscribers account. Billing
is typically performed either as post-paid billing or as pre-
paid billing.

[0004] In mobile communications, the billing rate ap-
plicable to any telephone call is dependent partly on the
called telephone subscriber number, and partly on the
location of the mobile communication device used to
make the call.

[0005] For example, a mobile communication device
is typically registered with a home communication net-
work of which the user of the device is a subscriber. Calls
made from within the home communication network are
charged to the user at an appropriate rate. Mobile com-
munication devices may also typically make use of com-
munication networks other than the home network, for
example use of foreign communication networks, where
specific so-called roaming agreements exist between the
home and foreign communication networks.

[0006] However, calls made when roaming are typical-
ly subject to different, and typically higher, charges or
billing rates than calls made from within the home com-
munication network.

[0007] Since many mobile communication systems
are designed to allow substantially seamless transition
from one communication network to another, even whilst
in a call, the user is typically not aware when their mobile
communication device switches to use a different net-
work or network coverage area.

[0008] Insuch circumstances itis desirable that a user
of a mobile communication device be informed of appro-
priate charging parameters, such as charging rate, ap-
plicable to a communication, as well as being informed
of any changes in charging parameters during the com-
munciation.

[0009] Accordingly, one aim of the present invention
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is to overcome or at least alleviate at least some of the
above-mentioned problems.

[0010] According to afirst aspect of the present inven-
tion there is provided a method, in a billing system, of
supplying information to a communication device. The
method comprises, in response to receiving a request to
authorize a communication with the communication de-
vice obtaining details of charging parameter applicable
to the communication, providing the obtained details to
the communication device, determining, during the com-
munication, a change in the charging parameter applica-
ble to the communication, and providing details of the
change to the communication device.

[0011] Advantageously, the user of a mobile commu-
nication device is quickly alerted to any changes in charg-
ing parameters, such as billing rate, applicable to the
ongoing communication, thereby enabling the user to de-
termine whether to terminate or continue the call. Fur-
thermore, since the charging parameters are sent directly
from the billing system they are accurate.

[0012] Suitably, the step of obtaining details comprises
obtaining details of the charging rate applicable to the
communication.

[0013] Suitably, the step of determining comprises de-
termining a change in the charging rate applicable to the
communication.

[0014] The step of determining a change in the charg-
ing parameters may comprise determining when the
communication device moves to a communication net-
work having different charging parameters.

[0015] Suitably, the step of determining a change in
the charging parameters comprises determining when a
charging model applicable to the communication dictates
a change in a charging parameter during the communi-
cation.

[0016] Suitably, the method further comprises estab-
lishing a data connection with the communication device
and providing the obtained details of any changes to the
charging parameters to the communication device over
the established data connection.

[0017] Preferably, the step of providing details of the
change in charging parameter causes the communica-
tion device to alert the user of the device to the change.
[0018] According to a second aspect of the present
invention, there is provided a method, in a communica-
tions device, of producing an alert when a charging pa-
rameter associated with an ongoing communication
changes during the communication. The method com-
prises determining when a change in a charging param-
eter applicable to the ongoing communication has oc-
curred; and generating an alert when it is so determined.
[0019] Suitably, the step of determining a change in a
charging parameter comprises receiving from a billing
system information identifying a change in the billing rate
applicable to the communication.

[0020] Suitably, the method further comprises estab-
lishing a data connection with the billing system, and re-
ceiving the information identifying the change in the bill-
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ing rate over the established data connection.

[0021] Preferably, the information is received during
the ongoing communication.

[0022] The step of generating the alert may further
comprise generating an alert suitable for ensuring that a
user of the mobile communication device is made aware
of the change.

[0023] According to a third aspect of the present in-
vention, there is provided a billing system operable in
accordance with any of above-described method steps.
[0024] According to a fourth aspect of the present in-
vention, there is provided a communications device op-
erable for producing an alert when a charging parameter
associated with an ongoing communication changes dur-
ing the communication. The communication device com-
prises processing logic for determining when a change
in a charging parameter has occurred, and a user inter-
face for generating an alert when it is so determined that
a change in a charging parameter has occurred.

[0025] Suitably, the processing logic is adapted for de-
termining a change in the billing rate applicable to the
communication.

[0026] Suitably, the communication device further
comprises a data connection module for establishing a
data connection with the billing system, and for receiving
the information identifying the change in the billing rate
over the established data connection.

[0027] Preferably, the data connection module is op-
erable for receiving the information during the communi-
cation.

[0028] The communication device may further com-
prise a user interface for generating an alert suitable for
ensuring that a user of the mobile communication device
is made aware of the change.

[0029] Embodiments of the present invention will now
be described, by way of example only, with reference to
the accompanying drawings, in which:

Figure 1 is a block diagram showing a conventional
telephony system using a pre-paid billing system,
according to the prior art;

Figure 2 is a block diagram showing a mobile teleph-
ony system 200 according to one embodiment of the
present invention;

Figure 3a is a flow diagram outlining example
processing steps taken by a billing system according
to one embodiment of the present invention;
Figure 3b is a flow diagram outlining example
processing steps taken by a communication device
according to one embodiment of the present inven-
tion;

Figure 4 is a message flow diagram showing exam-
ple session initiation protocol (SIP) message flows
according to an embodiment of the present inven-
tion;

Figure 5 is a block diagram showing a mobile com-
munication system 500 according to one embodi-
ment of the present invention.
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[0030] Referring now to Figure 1, there is shown a
block diagram showing a conventional circuit-switched
telephony network 100 using a pre-paid billing system
108 according to the prior art. Those skilled in the art will
appreciate that the diagram gives a somewhat simplified
view and that not all network elements are shown. Those
skilled in the art will also appreciate that the network 106
provides both signaling and voice paths, and may suita-
bly be a first or second generation (so-called 1g or 2g
network), such as a global system for mobile (GSM) net-
work or other similar network.

[0031] The network 106 may also provide, although
this is not shown, access to packet data services via a
packet-switched data network. However, those skilled in
the art will appreciate that current 1g or 2g networks do
not enable simultaneous use of both circuit-switched and
packet-data networks.

[0032] The user of the mobile communication device
102 is a subscriber to the telephony network 106 and has
a pre-paid subscriber account, details of which are stored
in a pre-paid billing system 108. The pre-paid billing sys-
tem 108 comprises a database (not shown) of all of the
subscribers of the network 106 having a pre-paid billing
account along with details of their current account bal-
ance.

[0033] Whenthe user of the mobile communication de-
vice 102 makes a telephone call to the mobile commu-
nication device 104 signaling messages, such as SS7
signaling messages, are sent to the telephony network
106 over a signaling path 110. The signaling messages
indicate the called party number of the mobile commu-
nication device 104 and the calling party number of the
mobile communication device 102. The network 106 rec-
ognizes the calling party number as having an associated
pre-paid account and requests authorization from the bill-
ing sub-system 108, via a signaling path 114, for the call
to be completed.

[0034] Ifthe account balance is positive, authorization
is given and the network completes the call establishment
request in the normal manner. If, however, the current
account balance is zero or negative, the call establish-
ment request is not completed, and an appropriate audio
message may be played to the mobile communication
device 102 indicating that the subscriber does not have
sufficient credit to place a call.

[0035] If the call is connected, the network 106 peri-
odically informs the billing system 108 that the call is on-
going. The frequency at which this is done may be spec-
ified by the billing system 108 and may vary depending
on, for example, the current account balance or other
factors. The frequency may typically be between 30 and
90 seconds, although it may be considerably longer or
shorter depending on specific requirements.

[0036] The billing system 108 determines the billing
rate for the call, for example, based on the called party
number and the appropriate call charging scheme appli-
cable to the subscriber of the mobile communication de-
vice 102. The hilling system repeatedly updates the sub-
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scriber’s account balance during the call resulting in the
subscriber being billed for the call as the call is on-going.
[0037] Ifatanytime duringthe callthe accountbalance
of the subscriber’s pre-paid account reaches zero, the
billing system 108 informs the network 106 and the net-
work 106 disconnects the call.

[0038] When the call is disconnected, for example ei-
ther if the mobile communication device 102 or 104
hangs-up, the network 106 informs the billing system
108, and the subscriber’'s account balance is updated
accordingly.

[0039] As will be apparent to those skilled in the art, a
similar billing mechanism may be used for use of a data
network, such as a general packet radio system (GPRS)
network. It will also be understood that in conventional
1g or 2g networks it is not typically possible to make use
of both voice and data networks simultaneously.

[0040] Referring now to Figure 2, there is shown a
block diagram of a mobile communication system 200
according to one embodiment of the present invention.
[0041] A mobile communication device 202 is a GSM
compatible mobile communication device, such as a mo-
bile telephone, and is capable of wirelessly connecting
to the mobile telephony network 212 when within a radio
coverage area provided by a base station transmitter (not
shown) belonging to the mobile telephony network 212.
Asis well known in the art. GSM enables the mobile com-
munication device 202 to move between different radio
coverage areas, or cells, whilst maintaining a connection
to the mobile telephony network 212.

[0042] The mobile communication device 202 is also
capable of moving between cells provided by different
mobile telephony networks, such as mobile telephone
network 216, using a technigue known as roaming.
[0043] The user of the mobile communication device
202 is a subscriber to the mobile telephony network 212
which is deemed the user's home network. However,
when outside the coverage of the home network, for ex-
ample whilst in a foreign country, roaming enables the
mobile communication device 202 to access a different
mobile telephony network, such as the mobile telephony
network 216. Thus, calls made and received whilst roam-
ing are billed to the user through the home mobile teleph-
ony network 212. Those skilled in the art will also appre-
ciate that roaming between different networks within the
same country, e.g. national roaming, may also be possi-
ble.

[0044] As will be well appreciated by those skilled in
the art, however, the charges applicable for accessing a
non-home mobile telephony network, such as the mobile
telephony network 216, for example whilst roaming, are
typically different than those applicable when accessing
the home mobile telephony network 212.

[0045] Generally, however, users are aware of the typ-
ically higher charges applicable when roaming, and are
able to verify the current mobile telephone network to
which their mobile communication device is currently
connected prior to making a telephone call or otherwise
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accessing a network.

[0046] However, if the user of the mobile communica-
tion device 202 is moving whilst making a telephone call,
for example, whilst in a train, there may come a time, for
example at the geographic location 215, when the mobile
communication device 202 roams to the mobile teleph-
ony network 216, thereby resulting in higher call charges
being applicable to the portion of the call made through
the mobile telephony network 216. However, because of
the way in which mobile telephone systems are designed
to seamlessly enable a mobile communication device to
roam from one mobile telephony network to another, the
user is unlikely to be aware that the billing rate for the
call has changed.

[0047] The same problem can also occur within a sin-
gle mobile telephony network, such as the mobile teleph-
ony network 212, having multiple cells where different
charging tariffs are applicable to calls made from different
cells. For example, the mobile telephony network 212
may be arranged so that access to the network 212 from
within cell 206 is charged using one charging model,
whilst access to the network 212 from within cells 208 or
210 is charged using a different charging model. Such a
differentiated charging scheme may be used, for exam-
ple, so that calls made from within a cell covering an
underground train station have a higher billing rate than
calls made from within a cell covering a city center.
[0048] The mobile telephony networks 212 and 216
provide both a circuit-switched network, providing voice
and signaling paths, and a data network. In the present
embodiment the mobile communication device 202 is
able to make simultaneous use of the data network 210
and the circuit-switched network 208. Such functionality
may be provided for, for example, by so-called third gen-
eration (3g) telephony networks, such as a universal mo-
bile telecommunications service (UMTS), wideband
code division multiple access (WCDMA) network, or the
like, and compatible communication devices.

[0049] The user of the mobile communication device
202 is a subscriber to the mobile telephony network 212
and has a pre-paid user account, details of which are
stored in a pre-paid billing system 220. The pre-paid bill-
ing system 220 comprises a database (not shown) con-
taining details of all of the subscribers of the network 212
having a pre-paid billing account along with details of
their current account balance and information enabling
the billing system 220 to determine a billing rate to be
applied to any given call. Although shown as being out-
side the telephony network 212, the billing system 220
may equally be incorporated therein.

[0050] Whenthe user of the mobile communication de-
vice 202 places a circuit-switched voice call to a tele-
phone 204 a call establishment request in the form of
signaling messages, such as SS7 signaling messages,
are sent to the mobile telephony network 212 over a
voice/signaling path. The signaling messages indicate
the called party number of the mobile communication de-
vice 204 and the calling party number of the mobile com-
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munication device 202. The network 212 recognizes the
calling party number of the mobile communication device
202 as having an associated a pre-paid account and re-
quests from the billing sub-system 220, via a signaling
path, authorization to complete the call establishment re-
quest. If the subscriber’s account balance is positive the
call establishmentrequestis authorized and may be com-
pleted with the call being connected in the normal man-
ner. If, however, the current account balance is zero or
negative, the call establishment requestis not authorized
and hence not completed. In this case an appropriate
audio message or other indication may be notified to the
mobile communication device 202 indicating that the sub-
scriber does not have sufficient credit to place a call.
[0051] Ifthe callis connected, the network 212 notifies
the billing system 220 to appropriately update the sub-
scriber’s account balance. Periodically during the call the
network 212 notifies the billing system 220 that the call
is still in progress so that the subscriber’s account bal-
ance can be debited during the lifetime of the call. Pref-
erably the account balance is debited in real-time or in
substantially real-time.

[0052] If, during the call, the mobile communication de-
vice 202 moves into a network coverage having a differ-
entbilling parameter, such as billing rate, such as network
coverage area 214, 208 or 210, the billing system is no-
tified in an appropriate manner. For example, ifthe mobile
communication device 202 roams onto the mobile net-
work 216 the billing system will be notified that additional
roaming charges are applicable or that the billing rate
has otherwise changed.

[0053] Further reference is now made to Figure 3a
which is a flow diagram outlining example processing
steps taken by the billing system 220 according to one
embodiment of the present invention, and Figure 3b
which a flow diagram outlining example processing steps
taken by a client information application 203.

[0054] Whenthe billing system 220 is requested to au-
thorize the completion of a call establishment, as de-
scribed above in response to the mobile communication
device 202 making a call establishment request, the bill-
ing system 220 attempts to establish (step 302), via a
data network, a data connection with a client information
application 203 running on the mobile communication
device 202. The client information application 203,
through for example a suitable data connection module,
accepts the connection establishment request (step 320)
enabling the data connection to be established.

[0055] Oncethe dataconnectionis established the bill-
ing system 220 obtains (step 304) and provides (step
307) to the client information application details of infor-
mation relevant to the call. For example, relevant infor-
mation may include charging parameters of the subscrib-
er’s current account balance, such as the call billing rate
applicable for the current call, expiry date of the account
balance, details of special offers or promotions, or any
relevant or useful information. The call billing rate may
be a billing amount for a predetermined period of time,
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for example 0.10 cents wherein the predetermined period
of time is one minute. Alternatively, the call billing rate
may include details of the period of time to which the
billing amount is applicable, for example, 0.25 cents per
call, or 0.45 cents per 30 seconds. Such information is
supplied to the mobile communication device 202 whilst
the call establishment request is completing, or whilst the
call is connected.

[0056] The client information application 203 receives
the information (step 322) and stores the received infor-
mation in a suitable storage device, such as an internal
memory, and outputs (step 324) the received information
to the user via a suitable output device on the mobile
communication device 202, such as a suitable visual dis-
play device. Alternatively, output of the information could
be by way of an audio output, vibrating output any other
suitable sensory output system.

[0057] Asthe billing system 220 updates the subscrib-
er’s account balance in the billing systems 220 through-
out the lifetime of the established call, so the billing sys-
tem 220 periodically provides details of the current ac-
count balance and, where appropriate, current call billing
rate to the mobile phone 202 over the data connection
214. In a preferred embodiment the billing system 220
supplies information such as the subscriber's account
balance in real or substantially real-time, with the aim
being that the information provided to the mobile com-
munication device 202 closely resembles that stored or
obtained by the billing system 220.

[0058] If at any time during the call the billing rate
changes, for example if the mobile communication device
202 moves into a network coverage area having a differ-
ent billing rate or tariff model, the billing system detects
the change (step 305) and preferably alerts, for example
via a user interface, the user to the rate change (step
306) as soon as possible. When the new billing rate is
received by the mobile communication device 202 the
client information application 203 determines, for exam-
ple through use of suitable processing logic, that the bill-
ing rate has changed (step 326) and alerts (step 328) the
user of the mobile communication device 202 in a suitable
manner, such as by an audible alert, a vibratory alert, or
any other suitable alerting mechanism, such that the user
is aware of the change in billing rate. In this way, the user
of the mobile communication device 202 is constantly
aware of the current billing rate being applied to a call,
allowing the user to either continue the call or to terminate
the call as desired.

[0059] When the call is disconnected (step 308), the
billing system may obtain (step 310) and provide (step
312), for example, further information including, for ex-
ample, details of the total cost of the call.

[0060] In this way, the mobile communication device
202 is provided with up-to-date information regarding rel-
evant account, financial, or other information that may
be required or of interest to the subscriber during a call
or communication. Furthermore, since the subscriber’s
account balance is stored in the mobile communication
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device 202 by the client information application it is ac-
cessible to the user of the mobile communication device
202 through the clientinformation application at any time.
[0061] Further details, according to an embodiment of
the present invention, of one way in which the billing sys-
tem 220 may provide information to the mobile commu-
nication device 202 using the Session Initiation Protocol
(SIP) are provided below, with additional reference to
Figure 4. Figure 4 is a message flow diagram showing
example SIP messages which may be sent between the
billing system 220, acting as a SIP application server,
the mobile communication device 202, acting as a SIP
user agent, via a SIP proxy 400. Note that for clarity the
SIP proxy 400 is not shown on Figure 2.

[0062] Whenthe mobile communication device 202 in-
itially connects to the mobile telephony network 206, for
example after an initial power-on, the mobile communi-
cation device 202, for example through the aforemen-
tioned client information application, registers its identity
with the SIP proxy 400 by sending a REGISTER message
402. The SIP proxy 400 responds with a SIP 200 OK
message 404 once registration has been accepted. The
proxy 400 forwards the REGISTER message 404 to the
billing system 220 (message 406) causing the mobile
communication device 202 to be registered with the bill-
ing system 220. The billing system 220 acknowledges
the registration with a 200 OK message (408).

[0063] The billing system 220 creates a logical mes-
sage session relay protocol (MSRP) URI and creates a
session description protocol (SDP) offer containing the
generated MSRP URI. The billing system 220 further as-
signs alocal port number for a MSRP billing session. The
billing system 220 sends an INVITE request (410) to the
mobile communication device 202 (414) viathe SIP proxy
400. The proxy 400 responds with a 100 TRYING mes-
sage provisional response. In response to receiving the
INVITE message (414) the mobile communication device
202 sends a 200 OK message (416) to the billing system
220 containing a SDP message session attribute con-
taining a unique MSRP URI for the session with the billing
system 220. The mobile communication device 202 binds
a TCP socket to its URI and goes into a listening mode.
[0064] The 200 OK message is forwarded (418) to the
billing system 220 and in response thereto the billing sys-
tem 220 responds with an ACK message 420. The billing
system 220 binds a TCP socket to its URI and initiates
a connection with the mobile communication device 202
using the created MSRP URI. The ACK message 422 is
forwarded to the mobile communication device 402 via
the proxy 400.

[0065] Whenthe billing system 220 is requested to au-
thorize a call establishment request from the mobile com-
munication device 202 it sends information to the mobile
communication device 202 over the MSRP session using
an MSRP SEND request 424 using the established TCP
connection. The mobile communication device 202 ac-
knowledges the reception of the MSRP SEND request
with a MSRP 200 OK message 426 sent using the es-
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tablished TCP connection.

[0066] Periodically, the billing system 220 sends fur-
ther information to the mobile communication device 202
(428 and 432), to which the mobile communication device
202 appropriately responds with a MSRP 200 OK mes-
sages (430 and 434). This process continues whilst the
call is in progress. The process may also continue after
the call is disconnected enabling, for example, the user
to be informed when the account balance is recharged.
[0067] When the mobile communication device 202 is
switched off it sends a BYE request 436 to the billing
system 220 (message 438) via the proxy 400. The billing
system 220 invalidates the local MSRP state for the cur-
rent session with the mobile communication device 202
and confirms this with a 200 OK message (440 and 442).
The mobile communication device 202 then proceeds to
de-register itself the proxy 400 by sending a DEREGIS-
TER message (444). The proxy 400 responds with a 200
OK message (446) once the deregistration has been
completed, and forwards the DEREGISTER message to
the billing system 220 (message 448) informing the billing
system the mobile communication device 202 is no long-
er registered. Finally, the billing system 220 acknowledg-
es the proxy 400 by sending a 200 OK message 450.
[0068] In a further embodiment the billing system 220
is arranged to only provide the subscribers account bal-
ance andthe billing rate applicable to the call to the mobile
communication device 202 at the start of the call, or
whenever the billing rate changes, rather than periodi-
cally throughout the lifetime of the call. Upon receiving
the information, and upon completion of the call estab-
lishment request, the client information application starts
a timer to determine the length of the call. The client in-
formation application outputs the received account bal-
ance via the mobile communication device 202 and,
throughout the lifetime of the call, periodically updates
the stored and output account balance based on the re-
ceived billing rate applicable to the call and the current
length of the call. In this way the mobile communication
device 202 permanently stores and calculates an ac-
count balance which aims to accurately mirror the sub-
scriber's account balance stored in the billing system
220.

[0069] In this way, the billing system only has to com-
municate information to the mobile communication de-
vice 210 at the start of each call, or whenever the billing
rate changes during a call, thereby reducing the network
resources required.

[0070] Furthermore, by storing the calculated account
balance in the mobile communication device 210 enables
a subscriber to consult his account balance at any time,
even when a connection to the network 206 is not avail-
able. The internally calculated account balance should,
therefore, accurately mirror the actual subscriber ac-
count balance stored in the billing system 220. In the
case of any discrepancy, the next time a call is made by
the mobile communication device 202 the billing system
will cause the actual current account balance held in the
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billing system 220 to be stored by the client information
application of the mobile communication device 202.
[0071] A further example of where a change in billing
rate may occur during a call is outlined in Figure 5. Figure
5 is a block diagram showing a simplified overview of a
telecommunication system 500, in which multi-standard
mobile communication device 502 is capable of connect-
ing to numerous different communication systems. In the
present embodiment, the mobile communication device
502 is capable of connecting to a mobile telephony net-
work 514, for example through use of the global system
for mobile (GSM) protocol, and additionally is capable of
connecting to a data network 510, for example through
use of a suitable wireless local area network (W-LAN)
protocol such as 802.11x. The geographical area within
which the mobile communication device 502 is able to
connect to the mobile telephone network 514 through
GSM is shown as network area, or cell, 506. The geo-
graphical area within which the mobile communication
device 502 is able to connect to the data network 510
using W-LAN is shown as coverage area 508.

[0072] Such a system enables the mobile communi-
cation device 502 to make free or low-cost voice over
Internet Protocol (VolIP) calls using the data network 510
when the mobile communication device 502 is within
reach of a suitable W-LAN base station. When the mobile
communication device 502 moves outside of the cover-
age area 508, the mobile communication device 502 au-
tomatically switches to using the GSM protocol for con-
necting to the mobile telephony network 514. Typically,
a W-LAN coverage area may be set-up by the user within
a home environment, enabling the user of the mobile
communication device 502 to use the data network 510
for placing free or low-cost VolP calls from within the
home environment. When outside of the home environ-
ment, the user of the mobile communication device 502
relies on the larger coverage of the mobile telephone
network 514. Generally the cost of making calls using
the mobile telephony network 514 is superior to the cost
of making calls using the data network 510.

[0073] If the user of the mobile communication device
502 is inthe process of making a VVolP call using the data
network 510 whilst moving, for example whilst walking
from the home environment 508 away from the home
environment, when the mobile communication device
502 leaves the home environment the mobile communi-
cation device 502 will automatically connect to the mobile
telephony network 514 through the GSM cell 506, where-
by the ongoing telephone call will be continued, trans-
parently or substantially transparently to the user, using
the GSM protocol.

[0074] Changes in billing rate may also occur for other
reasons, for example such as as part of particular pricing
model applicable to a subscriber. For example, a pricing
model may exist where the first five minutes of a call are
charged at a first rate, and the next five minutes at a
different rate. In this case, the user of the communication
deviceis alerted whenever achange in billing rate occurs,
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whatever the reason for that change in billing rate, and
preferably in substantially real-time.

[0075] Those skilled in the art will appreciate that in
some mobile telephony systems charges may be applied
to a subscriber for receiving a call and the above de-
scribed methods and apparatus may be suitably applied
to such systems. For example, the above-described em-
bodiments may be arranged to enable the receiver of a
call to be informed of his current account balance and/or
and billing rate applicable.

[0076] Reference to mobile communication devices is
intended to include similar communication devices, such
as suitably fixed telephone handsets, suitable personal
communication devices and the like.

Claims

1. A method, in a billing system, of supplying informa-
tion to a communication device, comprising, in re-
sponse to receiving a request to authorize a com-
munication with the communication device:

obtaining details of charging parameter applica-
ble to the communication;

providing the obtained details to the communi-
cation device;

determining, during the communication, a
change in the charging parameter applicable to
the communication; and

providing details of the change to the communication
device.

2. The method of claim 1, wherein step of obtaining
details comprises obtaining details of the charging
rate applicable to the communication.

3. The method of claim 2, wherein the step of deter-
mining comprises determining a change inthe charg-
ing rate applicable to the communication.

4. The method of claims 1, 2 or 3, wherein the step of
determining a change in the charging parameter
comprises determining when the communication de-
vice moves to a communication network having dif-
ferent charging parameter.

5. The method of claims 1, 2 or 3, wherein the step of
determining a change in the charging parameter
comprises determining when a charging model ap-
plicable to the communication dictates a change in
charging parameter during the communication.

6. Themethod of any of claims 1to 5, further comprising
establishing a data connection with the communica-
tion device and providing the obtained details of any
changes to the charging parameter to the commu-
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nication device over the established data connec-
tion.

A method of any previous claim, wherein the step of
providing details of the change in charging parame-
ter causes the communication device to alert the us-
er of the device to the change.

A method, in a communications device, of producing
an alert when a charging parameter associated with
an ongoing communication changes during the com-
munication, the method comprising:

determining when a change in a charging pa-
rameter has occurred; and generating an alert
when it is so determined.

The method of claim 8, wherein the step of deter-
mining a change in a charging parameter comprises
receiving from a billing system information identify-
ing a change in the billing rate applicable to the com-
munication.

The method of claim 8 or 9, further comprising es-
tablishing a data connection with the billing system,
and receiving the information identifying the change
in the billing rate over the established data connec-
tion.

The method of claim 10, further comprising receiving
the information during the communication.

The method of claim 8, 9, 10 or 11, the step of gen-
erating the alert further comprising generating an
alert suitable for ensuring that a user of the mobile
communication device is made aware of the change.

A billing system operable in accordance with any of
claims 1to 7.

A communications device operable for producing an
alert when a charging parameter associated with an
ongoing communication changes during the commu-
nication, comprising:

processing logic for determining when a change
in a charging parameter has occurred; and

a user interface for generating an alert when it
is so determined that a change in a charging
parameter has occurred.

The communications device of claim 14, the
processing logic being adapted for determining a
change in the billing rate applicable to the commu-
nication.

The communication device of claim 14 or 15, further
comprising a data connection module for establish-
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17.

18.
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ing a data connection with the billing system, and for
receiving the information identifying the change in
the billing rate over the established data connection.

The communication device of claim 14, 15 or 16, the
data connection module being operable for receiving
the information during the communication.

The communication device of claim 14, 15, 16 or 17,
further comprising a user interface for generating an
alert suitable for ensuring that a user of the mobile
communication device is made aware of the change.
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